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LISTING OF CLAIMS 

1. (Previously Presented) A method of controlling a data unit oriented 
communication between a sender and a receiver operating in accordance with a 
predetermined communication protocol, said method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data units 
having a structure determined by the protocol; 

transmitting initial data units from the sender to the receiver; 
acknowledging, by the receiver, correct receipt of the initial data units by 
t^retuming acknowledgment data units to the sender; 

detecting a failure of the receiver to receive at least one data unit; 
retransmitting, by the sender, the at least one data unit that the receiver failed to 
\S* receive; 

receiving at the sender, an acknowledgment data unit indicating that at least one 
^ of the data units was correctly received by the receiver; 

determining whether the received acknowledgment data unit indicates that one of 
the correctly received data units was correctly received as a result of the transmitting 
step or as a result of the retransmitting step; 

subsequently transmitting, by the sender, s ubsequent data units , said 
subsequent data units being transmtttedjrra ccordance with a flow control procedure 
conducted on the b asis of at jeagt ^one Adaptive g arameter, said subsequently 
transmitting step including: 

performing an(e xcessive d elayyresponse procedure upon determining that 
the received acknowledgment data unit indicates that the at least one data unit was 
c orrectly receiv gd as a resuttof t he transmitting ste p; ajd c ""$~ 

performing a glata unit loss resp onse p rpcedure jipon determining that the 
received acknowledgment data unit indicates that the at least one data unit was 
correctly received as a result of th^j^ ransmi^ Urr 

2. (Previously Presented) The method of claim 1, wherein the step of 
detecting a failure of the receiver to receive at least one data unit includes the steps of: 
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monitoring a time out period by the sender after the at least one data unit is sent, 

and; 

if no acknowledgment data unft associated with the data unit is received before 
the time out period expires, triggering a time out mechanism that indicates the failure. 

3. (Previously Presented) The method of claim 1, wherein the step of 
detecting a failure of the receiver to receive at least one data unit includes the steps of: 

determining by the sender whether duplicate acknowledgment data units are 
received for a transmitted data unit; and 

if a data unit is acknowledged a predetermined number of times, triggering a 
duplicate acknowledgment detection mechanism that indicates the failure. 

4-5, (Canceled) 

6. (Previously Presented) The method of claim 2, wherein the time out period 
is one of the adaptive parameters in the flow control procedure. 

7. (Previously Presented) The method of claim 1, wherein the flow control 
procedure is window-based, and at least one flow control window is among the adaptive 
parameters in the flow control procedure. 

8. (Canceled) 

9. (Previously Presented) The method of claim 1, wherein the step of 
determining whether the received acknowledgment data unit indicates that the at least 
one data unit was correctly received as a result of the transmitting step or as a result of 
the retransmitting step includes the steps of: 

marking the initial data units by the sender such that an original transmission can 
be distinguished from a retransmission; and 
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marking the acknowledgment data units by the receiver, such that an 
acknowledgment data unit associated with an initial data unit can be distinguished from 
an acknowledgment data unit associated with a retransmitted data unit. 

1 0. (Previously Presented) The method of claim 9 t wherein; 

the step of marking the initial data units by the sender includes the step of 
including a time stamp in each initial data unit, the time stamp indicating the time the 
data unit was sent; and 

the step of marking the acknowledgment data units by the receiver includes the 
step of including the time stamp contained in a given initial data unit in the 
acknowledgment data unit associated with the given Initial data unit. 

1 1 . (Previously Presented) The method of claim 9, wherein: 

the step of marking the initial data units by the sender includes the step of 
including a bit string in each initial data unit, the bit string having at least two different: 
values for distinguishing between an original transmission and a retransmission; and 

the step of marking the acknowledgment data units by the receiver includes the 
step of including the bit string contained in a particular initial data unit in the 
acknowledgment data unit associated with the particular initial data unit. 

12. (Previously Presented) The method of claim 11, wherein the bit string 
consists of a single bit 

13. (Previously Presented) The method of claim 11, wherein the bit string 
consists of a plurality of bits, such that the bit string is capable of distinguishing between 
different retransmissions. 

14. (Canceled) 
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15. (Currently Amended) Th e m e thod of c l aim 2, wh e r ei n th e st e p of A 
method of ...controlling, a data unit oriented communication between a sender and a 
receiver operating in accordance with a predetermined communication protocol, said 
method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data units 
having a structure determined bv the protocol; 

transmitting initial data units from the sender to the receiver; 

acknowledging, bv the receiver correct receipt of the initial data units bv 
returning acknowledgment data units to the sender; 

detecting a failure of the receiver to receive at least one data unit bv monitoring a 
time out period bv the sender after the at least one data unit is sent, and if no 
acknowledgment data unit associated with the data unit is received before the time out 
period expires, triggering a time out mechanism that indicates the failure: 

retransmitting, by the sender, the at least one data unit that the receiver failed to 
receive: 

receiving at the sender, an acknowledgment data unit indicating that at least one 
of the data units was correctly received bv the receiver; 

determining whether the received acknowledgment data unit indicates that the at 
least one correctly received data unit was correctly received as a result of the 
transmitting step or as a result of the retransmitting step includes , said determining step 
including the steps of: 

determining by the sender, a shortest round trip time associated with the 
correct receipt of an initial data unit; 

measuring by the sender, a time period between the retransmission of a 
given data unit and the receipt of a first acknowledgment data unit associated with the 
given data unit; 

comparing the shortest round trip time to the time period between the 
retransmission of the given data unit and the receipt of the first acknowledgment data 
unit; and 

determining that the at least one data unit was correctly received as a 
result of the transmitting step if the time period between the retransmission of the given 

Amendment - PAGE 5 of 16 

EUS/J/P/Od-8602 

PAGE 7(18 1 RCVD AT 2/1712004 3:15:11 PM [Eastern Standard Time] ■ SVR:USPTOtf XRF-U6 * DNIS:8729306* CSID:9725837864 * DURATION (mm-ss):05-18 



02/17/2004 14:12 



9725837864 



ERICSSON IPR LEGAL 



PAGE 08/18 



Attorney Docket No. P1 1258 

data unit and the receipt of the first acknowledgment data unit is shorter than a 
predetermined fraction of the shortest round trip; 

sut?s?qM?ntlY transmitting, by the sender, subsequent d ata units, sa rd 
subsequent data units being transmitted in accordance with a flow control procedure 
conducted on the basis of at least one adaptive parameter, said subsequently 
transmitting step including: 

performing an excessive delay response procedure upon determining that 
the received acknowledgment data unit indicates that the at least one data unit was 
correctly received as a result of the transmitting step: and 

performing a data unit loss response procedure upon determining that the 
received acknowledgment data unit, indicates that the at least one data unit was 
correctly received as a result of the retransmitting step . 

16. (Canceled) 

17. (Previously Presented) The method of claim 2, wherein the step of 
performing an excessive delay response procedure includes adapting the time out 
period on the basis of a time period measured between transmitting a given data unit 
and receipt of a first acknowledgment data unit associated with the given data unit. * 

18. (Previously Presented) The method of clafm 2, wherein the flow control 
procedure for retransmitting the at least one data unit is window-based, and a 
congestion window is used, and the method further comprises the steps of: 

storing the value of the congestion window upon detecting the failure of the 
receiver to receive the at least one data unit; 

subsequently resetting the value of the congestion window to a predetermined 
value; and 

upon performing the excessive delay response procedure, setting the value of 
the congestion window to the value it would have assumed, had the excessive delay 
response procedure not taken place. 
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19-34. (Canceled) 

35. (Previously Presented) A device for controlling a data unit oriented 
communication between a sender and a receiver operating in accordance with a 
predetermined communication protocol, said device comprising: 

means in the sender for dividing an amount of data to be sent into a plurality of 
data units having a structure determined by the protocol; 

a data unit transmitter that transmits the data units from the sender to the 
receiver; 

means in the receiver for acknowledging correct receipt of the transmitted data 
units by returning acknowledgment data units to the sender; 

a data loss detection mechanism that detects a failure of the receiver to receive 
at least one data unit; 

retransmission means in the sender that retransmits the at least one data unit 
that the receiver failed to receive; 

receiving means in the sender for subsequently receiving an acknowledgment 
data unit indicating that the at feast one data unit was correctly received by the receiver; 

determining means for determining whether the received acknowledgment data 
unit indicates that the at least one data unit was correctly received as a result of the 
transmitting step or as a result of the retransmitting step; 

means within the transmission means for subsequently transmitting subsequent 
data units utilizing a flow control procedure conducted on the basis of at least one 
adaptive parameter, said subsequent transmission means including: 

an excessive delay response mechanism that performs an excessive 
delay response procedure in response to the determining means determining that the 
received acknowledgment data unit indicates that the at least one data unit was 
correctly received as a result of the transmitting step; and 

a data unit loss response mechanism that performs a data unit loss 
response procedure in response to the determining means determining that the 
received acknowledgment data unit indicates that the at least one data unit was 
correctly received as a result of the retransmitting step. 
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36. (Previously Presented) The device of claim 35, wherein the data loss 
detection mechanism includes: 

a first timer in the sender for monitoring a time out period after the at least one 
data unit is sent, and; 

a time out mechanism that that Indicates the failure of the receiver to receive the 
at least one data unit, said time out mechanism being triggered if no acknowledgment 
data unit associated with the data unit is received before the time out period expires. 

37. (Previously Presented) The device of claim 35, wherein the data loss 
detection mechanism includes a duplicate acknowledgment detection mechanism in the 
sender that detects whether a predetermined number of duplicate acknowledgment data - 
units are received for a transmitted data unit. 

38. (Previously Presented) The device of claim 36, wherein the time out 
period is one of the adaptive parameters in the flow control procedure. 

39. (Previously Presented) The device of claim 35, wherein the retransmission 
means includes a window-based flow control procedure, and at least one flow control 
window is among the adaptive parameters in the flow control procedure. 

40. (Previously Presented) The device of claim 35, wherein the determining 
means includes: 

marking means in the sender for marking the transmitted data units such that an 
original transmission can be distinguished from a retransmission; and 

marking means in the receiver for marking the acknowledgment data units such 
that an acknowledgment data unit associated with an originally sent data unit can be 
distinguished from an acknowledgment data unit associated with a retransmitted data 
unit. 
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41 . (Previously Presented) The device of claim 40, wherein: 

the marking means in the sender includes a first time stamp mechanism that 
places a time stamp in each transmitted data unit, the time stamp indicating the time the 
data unit was sent; and 

the marking means in the receiver includes a second time stamp mechanism that 
places the time stamp contained in a given transmitted data unit in the acknowledgment 
data unit associated with the given transmitted data unit 

42. (Previously Presented) The device of claim 40, wherein: 

the marking means in the sender places a bit string in each transmitted data unit 
the bit string having at least two different values for distinguishing between an original 
transmission and a retransmission; and 

the marking means in the receiver places the bit string contained in a particular 
transmitted data unit in the acknowledgment data unit associated with the particular 
transmitted data unit. 

43. (Previously Presented) The device of claim 42, wherein the bit string 
consists of a single bit. 

44. (Previously Presented) The device of claim 42, wherein the bit string 
consists of a plurality of bits, such that the bit string is capable of distinguishing between 
different retransmissions. 

45. (Previously Presented) The device of claim 35, wherein the determining 
means includes: 

a first timer in the sender that measures a shortest round trip time associated 
with the correct receipt of a transmitted data unit; 

a second timer in the sender that measures a time period between the 
retransmission of a given data unit and the receipt of a first acknowledgment data unit 
associated with the given data unit; 
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means for comparing the shortest round trip time to the time period between the 
retransmission of the given data unit and the receipt of the first acknowledgment data 
unit; and 

means for determining that the at least one data unit was correctly received as a 
result of the transmitting step if the time period between the retransmission of the given 
data unit and the receipt of the first acknowledgment data unit is shorter than a 
predetermined fraction of the shortest round trip, 

46, {Previously Presented) The device of claim 36 t wherein the excessive 
delay response mechanism includes means for adapting the time out period on the 

, basis of a time period measured between transmitting a given data unitand receipt of a 
first acknowledgment data unit associated with the given data unit. 

47, (Previously Presented) The device of claim 36 t wherein the subsequent 
transmission means includes a windows-based flow control procedure that utilizes a 
congestion window, and the device further comprises: 

storage means for storing ttie value of the congestion window when the data loss 
detection mechanism detects the failure of the receiver to receive the at least one data 
unit; 

means for subsequently resetting the value of the congestion window to a 
predetermined value; and 

means for setting the value of the congestion window, after the excessive delay 
response mechanism performs the excessive delay response procedure, to a value that 
the congestion window would have assumed, had the excessive delay response 
procedure not taken place. 

48, (Previously Presented) An improved method of controlling a data unit 
oriented communication between a sender and a receiver operating in accordance with 
a predetermined communication protocol, wherein the sender divides an amount of data 
into one or more data units having a structure determined by the protocol; the receiver 
acknowledges correct receipt of data units by returning acknowledgment data units to 
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the sender; and the sender sends the data units to the receiver in accordance with a 
flow control procedure .conducted on the basis of one or more adaptive parameters and 
the acknowledgment data units, the flow control procedure including a data loss 
dete^jon_procedure that, responsive to one or more triggering events, indicates 



^ Uss Jlg ^ 11 *' 511 data lossjn the c^mjn u nic^i^n , and a response procedure in which a given 

y^s+^Q data unit is re " sent firom the sender to the receiver, wherein the improvement 
comprises: 

f^^f selecting by the response procedure, a mode fo r adapting the one o.cm ore 

fl<w c**t'*$ adaptive parameters of the flow control procedure, said mode being selected from at 

& p i lf i least two different modes, and being selected baseadjon Qpe_or,roo,rp_a^pv!d^ gment 
f k data units received by the^ender after having re-sent the gtvendtefe unit. 

* 49. (Previously Presented) The method of claim 48, wherein the selecting step 

includes the steps of: 

determining whether the received acknowledgment data units indicate that at 
(east one data unit was correctly received as a result of being re-sent from the sender to 
the receiver; 

selecting a mode for adapting the adaptive parameters to perform an excessive 
delay response procedure upon determining that it is not a result of being re-sent that 

r 

the at least one data unit was correctly received; and 

selecting a mode for adapting the adaptive parameters to perform a data unit 
loss response procedure upon determining that the at least one data unit was correctly 
received as a result of being re-sent. 
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